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1 Abstract
We discuss preliminary results from two experiments and put forth the notion that the development of sensory
systems might be more geared towards discerning differences rather than for spotting similarities. We present the
possibility that the necessity to spot differences might have evolved to ensure the survival of the organism, which
suggests numerous other experiments to assess the response of participants to various stimuli. We consider our
present state of affairs, wherein the need is to thrive and not merely survive, which requires us to spot similarities
around us. We provide some suggestions on how this attribute can be developed, which includes mathematical
education. We conclude with an alternate measure for intelligence, termed the Involvement Quotient (also, IQ),
which gauges the level of involvement of the sense organs to whatever is happening around the individual.
2 Senses and Survival
Evolutionary trajectories that helped bring about the sense organs have been studied in great detail in various
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kinds of life forms (Payne 1971; Suthers 1978; Blaxter 1988; Kaas 1989; Endler 1993; Bennett & Cuthill 1994;
Gerhardt 1994; Janssen 2004; Endler, Westcott, Madden & Robson 2005; Niven & Laughlin 2008; Kaas 2008;
Seehausen, ... & Imai 2008; Seehausen, ... & Brelsford 2014). We pinpoint a common theme among all these
sensory developments, suggesting that they might be more geared towards discerning differences rather than for
spotting similarities. The necessity to spot differences might have evolved to ensure survival of the organism. For
the relationship between evolution and self-preservation or survival, see: (Doolittle & Sapienza 1980; Dawkins 1976;
1982; De Catanzaro 1991; Brown, ... & Biblarz 1999. End-note 1). Any change in the environment, coming across
a different kind of food item or a different looking creature, could be a threat indicator. When things are identical
to what we are used to, we deem that safer since the previous encounter did not prove to be fatal. Predators (also
survivors) camouflage themselves to take advantage of this trait (Stevens & Merilaita 2009).
We start with a discussion of what the sense organs actually do (Section 3). We provide preliminary results
from two experiments in Section (4). The discussion suggests numerous other experiments to gauge the response
of participants (animal or human) to visual (sight), auditory (sound), olfactory (smell), gustatory (taste), tactile
(touch), vestibule (movement and balance) and proprioceptive (body awareness or where parts of our bodies are
and how they are moving) stimuli. There is of course much discussion about other sense organs that we possess
(Craig 2003; End-note 1). We venture onto other considerations regarding the sense organs in terms of our present
need wherein we are not simply worried about mere survival (Section 5). Our current necessity of having to go
beyond survival requires us to spot similarities around us and we provide pointers on how this attribute can be
developed (Sections 5; 6). We ponder about what else might happen as we continue to evolve and the real difficulty
with regards to spotting similarities (Sections 7; 8). We develop an alternate measure for intelligence also called
the IQ, which is an abbreviation for the Involvement Quotient (Sections 9; 10).
3 Nonsense or Non-sense Organs
The sense organs do an amazing job of collecting information from the world around us. But the actual sense
that happens, of all this information that is gathered, is within the brain or the mind. An article by Bach-y-Rita,
Tyler & Kaczmarek (2003) titled “Seeing with the brain” sums it up better than any lengthy explanation we can
provide. Though right now, it seems we don’t know the difference between the mind and the brain (Churchland
1989; Oakley 2018). Hence much of what the sense organs collect is nonsense since the brain filters (for lack of a
better word) through and picks up the relevant bits it deems important. This clearly tells us that the sense organs
have been named incorrectly, they should be called nonsense organs. They can also be considered non-sense organs
because they are not doing the actual sensing. They are simply collecting the stimuli, the sensing is happening
somewhere else.
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An example to illustrate this is the following argument. There have been thousands and thousands of physicists
or aspiring physicists in classrooms (and elsewhere) all around the globe, but we only have one Albert Einstein
(Fölsing 1997). The point of this argument is that only a handful of physicists have shown us remarkable new
insights into how the physical world works when compared to the number of candidates that are trying to glean the
mysteries of the universe. All of them were learning similar things or being trained in similar techniques. But only
some of them were able to make sense of what was happening around them or we have been able to make sense of
only what some of them showed, did or said.
Another example is the well known story of Issac Newton and the apple. Newton discovered gravity, which has
existed since time immemorial, only when an apple fell on his head (McKie & De Beer 1951; Fara 1999; End-note
2). It is very likely that Newton had seen, tasted, smelled, touched, heard an apple (or other objects) fall before.
But when it fell on his head, his brain (mind or whatever?) finally got the message. Though the truth behind this
myth can be debated, the metaphor is relevant for us since we sometimes only notice things that hit us smack in
the face. It is unfortunate that sometimes our sense organs fail to fully sense what is right in front of us and we fail
to appreciate (sometimes even simply acknowledge or observe?) what is being handed to us on a platter or sent to
us in a paper.
If we can categorize all (most?) human development into two broad categories, inventions and discoveries, we
could cast all progress in terms of our sense organs. Inventions are new combinations of existing objects to enhance
(or aid) our sense organs or our ability to perceive (and survive). Discoveries are existing phenomena that our sense
organs have newly started to perceive. The subtle point behind this grouping of human ingenuity and its relation to
our senses is that innovations and discoveries really mean something only if we experience it. Otherwise they are just
words or symbols or stories of someone else until it happens to us. Lane & Flagg (2010) consider discovery, invention
and innovation as the three states of knowledge (also see, Marchetti 1980; Zahar 1983; Norman 2007). Simonton
(1979) is a discussion of the occurrence of independent contributions by two or more scientists, which suggests that
once we discover something for ourselves experientially, we have become scientists in our own right. Once anything
happens to us, it is part of our story till then it is just his-story or history, which is less appealing to most people
than their own narrative (Kashyap 2021b). Is it any wonder that Mysteries (My-Stories) are more appealing than
Histories (His-Stories)? Montano-Rivas, McCasland, Dixon & Bundy (2012) is an automated approach to theorem
discovery and concept innovation, which shows that even machines have the potential to become scientists.
The real implication of this section is that, despite the seemingly obvious fact that we are living in the same
world and we might be receiving the same (almost the same) stimuli from our surroundings, the universe we are
creating in our head might be entirely different. This fact, (us living in the same world), becomes questionable and
open to debate based on the arguments in the rest of this article. This could be succinctly described as we are all
living in our own worlds. Frith (2013) captures this essence in the heading of their fifth chapter: “Our Perception
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of the World is a Fantasy that Coincides with Reality”.
The central hypothesis of our paper considers the evolutionary reasons regarding why our senses fail to follow
certain aspects of life all around us. We also provide suggestions on what experiments to conduct to understand this
phenomenon that ignores what is right here (perhaps also known as ignorance), some ways to measure this tendency
and ways to overcome it. Just because we do not see a connection does not mean that there is no connection. We
need to try harder and be more open to acknowledging knowledge everywhere or we need to accept the possibility
that something of value might have been brought to light about anything by anyone from anywhere.
4 Sensing is More Than Just Seeing
We have conduced the following two experiments numerous times across different participants. Figure (1) is a
flow chart of the steps involved in the two experiments. Appendix (13) and in particular Points (1; 2) have more
details. The first test (Appendix: Point 3) involves bringing up the picture shown in Figure (2) on a screen as we
give participants instructions on various aspects of the experiment. At this point, we have not yet pointed out that
what is on the screen is important for the experiment. Then we ask participants to describe what they see. People
see the tree, the grass and many other things. Then we finally ask them if they saw the snake. In some cases we
have shown words on the screen on top of the figure asking “Can you see the snake?”. Some see it immediately after
being given this clue, many see it a few moments later, many after a much longer time. No participant in all the
tests done thus far has spotted the snake without being told that there was a snake there. Unless someone has seen
the snake for themselves (we term this sensing the snake for lack of better words), there is no snake for them even
if we give them all the information in the world.
Another, similar, experiment (Appendix: Point 4) we have conducted involves giving participants the following
situation and asking them to describe what they see in Figure (3). The scenario is: “Imagine you are a wildlife
photographer (Appendix: Point 5), walking about in the jungles of Cambodia. Your eyes glimpse something and
you take a few photographs, one of which is shown on the screen. Why did you take this picture?” A small
minority of the participants see the bird in the wildlife picture within a few seconds. But the initial reaction of
many participants can be described as: peaceful, full of nature, I took the picture because I liked the scenery etc.
But once they are prompted as to “what is the main mission of a wildlife photographer?”, many participants see
the bird soon after.
We will publish complete results for these experiments and various others in a separate paper. We emphasize
that in the preliminary trials conducted thus far, we did not screen the participants for any deficiencies in eyesight
including color blindness. In later rounds, we are collecting information regarding a number of control variables
such as age, sex, education level, exam scores, nationality, etc. One other aspect to check for and control is for the
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amount of sleep participants had the night prior to this test (Appendix 13.2). This experiment illustrates that even
though most of us receive the same information, the extent to which we make sense of it varies and is extremely
subjective, depending on numerous factors, some innate and fundamental, such as eyesight and some proximate
and easily rectifiable, such as lack of sleep. The results from this set of tests suggest that we can devise numerous
experiments to measure all sorts of sensory faculties to confirm that differences are much easier to detect and it
takes practice, patience and persistence to detect similarities.
5 To Thrive or Senselessly Survive
At present, the central aspect of our lives is not just to survive. Very few of us have to worry about whether we
will have food to eat, whether we will eaten or if some conflict will end our lives. Though we do concern ourselves
with whether to eat, and many times also what to eat and how much to eat. That we are able to spend countless
hours on such endeavors as research and writing papers shows that we, as a civilization, are ready to thrive. We
will thrive once we sense that situations and whatever we encounter have much in common with what we have
encountered before, allowing us to utilize what we have learnt previously. This can be succinctly descried as being
able to spot similarities.
For this to happen we have to work against the training of 4.5 billion years, which has developed to discern
differences (End-note 3). Here, we emphasize that evolution is nothing but training, (or survival skills), that has
kept certain genetic traits alive and passed them onto to later generations with minor successive alterations. Shubin
(2008) suggests that evolution produced us from the first single celled organisms that appeared 3.5 billion years
ago. But perhaps we are simply not able to sense what happened in the billion years before that when our planet
formed and until the first living organisms were produced. We also need to think about whether the forces that
created our universe around 13.8 billion years ago, give or take a few million years (End-note 4), were active in
creating life as well before our planet formed and life, as we know it, took shape upon it. Now that the question of
survival is no longer an issue, our intelligence or brain or mind, which was engaged in a very crucial aspect of life,
is suddenly devoid of purpose (or a major purpose) bringing up numerous issues. One of which is that we imagine
and create numerous problems for ourselves, which is nothing but our intelligence working against us due to a lack
of intent or sufficient focus on essential activities (McKnight & Kashdan 2009).
Thriving by spotting similarities requires skills or capabilities that the sense organs are not readily equipped
to handle. This might need adjustments, or new developments altogether, to how we perceive the world around
us. This perception can also be viewed as different levels of awareness regarding how we receive and process the
information our sense organs collect. While evolution works at its own pace, there might be ways in which we can
develop this aptitude to spot similarity. Being more attuned to distinguish alikeness might be a measure of how
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one can move beyond survival and the tests in Section (4), might be indicative of how this feature has developed in
different individuals.
There are age old techniques that can help with increasing our abilities to appreciate alikeness. One such
method which starts as early as kinder-garden is known as match the following. Figure (4) has two examples of
this. The first one (Figure 4a) is somewhat hard and the second one (Figure 4b) is relatively easy and they are
almost identical questions. A few moments of observation will tell us that the second one is in fact a clue to the
first one. An alternative method involves merely judging if something is true or false. Mathematical variations of
our question would involve checking if certain equations are true or false. Clearly these could also be rephrased
as match the following, which would be a more direct test of spotting similarities. Another possibility is the, well
known, spot the difference game, wherein differences come hidden or camouflaged among the similarities (Fukuba,
etal 2009; End-note 5). The similarities or differences between spotting similarities or differences in terms of how
our sensory organs and the brain are employed need to be studied further.
If match the following sounds easy, the next suggestion is even simpler. We simply need to be curios about
everything. This is easier than it sounds. We don’t have to be curios about everything at the same time. We just
need to focus on whatever it is that is in front of us (or around us). This also simply means that we just have
to fully engages our senses (perhaps all our senses) on whatever is around us. If being curios sounds unnatural,
perhaps we could use a few more pointers (Section 6).
6 Sleep and Sensing Symbolic Similarities
As we wait for the perfect technique(s) to thrive, it is worth meditating upon what superior beings would do
when faced with a complex situation such as the one we are in. It is said that the Universe is but the Brahma’s
(Creator’s) dream (Ramamurthi 1995; Ghatage 2010). Research (Effort / Struggle) can help us understand this
world; Sleep (Ease / Peace of Mind) can help us create our own world. (Wilkinson 1960; Ross 1965; Horne 1985;
Tononi & Cirelli 2006; Vassalli & Dijk 2009; Barnes, Schaubroeck, Huth & Ghumman 2011) are discussions about
the functions of sleep and the adverse effects of sleep deprivation. It is worth noting that creating this alternate
universe of dreams requires no noticeable use of the sense organs, indicating that the most powerful senses for
perception are yet to be discovered and are not oriented to gathering signals from the external world.
Native to Australia (End-note 6), “Koalas spend about 4.7 hours eating, 4 minutes traveling, 4.8 hours resting
while awake and 14.5 hours sleeping in a 24-hour period” (Nagy and Martin1985). The benefits of yoga on sleep
quality are well documented (Khalsa 2004; Vera, ... , & Morell 2009; End-note 7). A lesson from close by and down
under: “We need to Do Some Yoga and Sleep Like A Koala” (Figure 5). With that, we present a list of sleeping
aids in Sections (11; 12). This does not necessarily mean that we need to sleep all the time. We need to be aware
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that the adequate amount of sleep varies across organisms and individuals. Getting sleep somewhere close to near
optimal amounts could be crucial for being involved with our environment. This also brings up the question of what
is yoga really? Yoga simply means being fully engaged, at this present moment, in whatever we are doing. This
whatever could be: eating, drinking, laughing, smiling, talking, reading, experimenting, swimming and so on. This
is nothing but making sure that all the senses that we control are right here and focused on whatever is around us.
Now, of course, there are always too many things around us. But we can trust our brain or mind to zoom in on
whatever we are supposed to focus on. As they say, do your best and someone will take care of the rest (Figure 6).
The sleep inducing effect of mathematics is observed in many older humans within classrooms across the world.
This therapeutic effect is not observed in all of us, showing that there might be some of us made for math, or,
just more ready to make sense of it. Kisner, Colby & Borstad (2017) provide a definition of therapeutic exercises
(End-note 8). Perhaps, babies also respond to Mathematics by falling asleep immediately, or, in certain other
cases (not really extreme ones), by crying and displaying signs of being frightened (possibly, getting concerned,
about which world and life they have ended up in?). More research is needed to explore this particular connection
between mathematics in the womb and beyond. We could only find some research papers on babies and mathematics
(Dehaene 2011; Skemp 1987). The one concern we have is that if such experiments start becoming popular, they
might get classified under torture methods due to the possibility of leading to severe childhood trauma. This might
attract the attention of human rights activists.
While the beauty and utility of mathematics are perhaps not to be debated, the training required to discern
this loveliness is non-trivial. McAllister (2005) tries to uncover the sense of the term beauty as it is currently
used by mathematicians. (Courant & Robbins 1941; End-note 9) consider what mathematics really is? It might
very well be the case that the dialect of mathematics we have adopted (with abstruse notation and omitted details,
perhaps compounded by our evolutionary training to notice apparent incongruences), might not be that conducive to
grasp meanings with. (Chinn 2013) is a comprehensive discussion of problems when dealing with math problems and
consider how in mathematics another key communication factor is the use of symbols. This use of symbols introduces
another layer, the need to relate symbols to vocabulary and to concepts. This suggests that mathematics might
be about spotting similarities or truths, despite seemingly perplex means of expression, and is ideal
training to sense the sameness in everything around us.
(Devlin 2000) argues that we might have an innate ability for mathematical thinking, even though the develop-
ments in higher math have been in the last 400 years or so, a time span which is as short as the flap of a butterfly’s
wings on an evolutionary scale. (Hoffert 2009; Whiteford 2009) are discussions about teaching mathematics, sup-
posedly the universal language (Kashyap 2021), to students with deficiencies in the medium of instruction such as
English. This also tells us that, as we try to consider all impediments to learning, we need to realize that the real
obstacles might simply be to check whether information is being received in a comprehensible form (Lyon, Fletcher
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& Barnes 2003; Wong 2011).
A deeper exploration of this topic will be pursued in other venues. But for now, it suffices for us to realize that
a simple world can be made to appear complex easily. (Kashyap 2016) consider how a few simple deterministic
rules can create a seemingly stochastic world. So instead of puzzling over the many elements of differences that we
encounter, one of which is symbols we don’t comprehend, our efforts might be well spent marveling the creations
that cross our lives and spotting similarities among them. Let us not leave out those, so called, non-living things.
Just because we don’t see (sense?) a sign of life, does not mean that there is no life. This brings up the topic of
Questions & Answers, Q&A. In this case, the question is: What is a Living creature? Biology, we suppose provides
an answer, based on some Definitions and Assumptions, D&A (Woese, Kandler & Wheelis 1990). But if we change
those D&A, we might get different Q&A, even telling us that D&A (and Q&A) might be in our very DNA, which
are constantly being modified (Alberts 2017; End-note 10).
7 Evolution of Sense Organs
Most of accumulated scientific evidence points to the theory of evolution (Darwin 1859; Futuyma & Kirkpatrick
2009; End-note 11). If the process of evolution produced human beings from so called other primitive life forms,
this process must still be active in the descendants of other species from which we have evolved. This is of course
the case, unless we argue and demonstrate that evolution has stopped in some of them. If this process is still active
in other life forms it raises an important question: Are they evolving in ways we cannot yet completely distinguish
and these developments simply do not make sense in our way of life? In addition, this process of evolution is still
at work within human beings trying to alter our sense organs (and everything else) to the needs of today, with
perhaps noticeable (by our current measurement techniques) alternations that will appear in the future. We discuss
two instance of what might be a way forward for the evolution of sense organs.
A simple example of a possible evolutionary adaptation is the following: if a bomb were to explode in a crowded
street, there would be chaos, with people running all around and even on top of each other. The following video
(End-note 12) shows a school of fish dispersing as the film maker approaches them and as the fish sense the shadow
of the film maker. Clearly, the approaching shadow is a sign of an impending threat. The fish react simultaneously
in a remarkable way and scatter almost immediately without running into each other. We are continuing to run
numerous experiments, as we endeavor to find explanations and other examples in later works, to sense (not just
see?) if the fish are actually colliding and whether such a pattern of dispersion is the norm rather than the exception.
Hemelrijk & Hildenbrandt (2012) review model-based explanations for aspects of the shape and internal structure
of groups of fish and of birds traveling undisturbed: that is, without predator threat. Reid, Hildenbrandt, Padding
& Hemelrijk (2012) acknowledge that experimentally studying the fluid dynamics of animal locomotion is difficult
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and time consuming, instead they suggest the use of model based studies.
Another instance of evolutionary adaptation is based on the use of electronic devices (phones, computers, etc.)
in classrooms, while driving and elsewhere (Rockinson-Szapkiw, Courduff, Carter & Bennett 2013; Baker, Lusk &
Neuhauser 2012; Chang, Aeschbach, Duffy & Czeisler 2015; Strayer, Drews & Crouch 2006). This topic is highly
debated by policy makers and there seems to be no consensus on whether there needs to be a limit on the use of
screens. Our senses have developed to help us survive by seeing far off things and developing the ability to hear,
even faint sounds, from all around us. But do we really need these skills in the world today and what this world
might become in the future. Perhaps we need to see and hear better only what is right in front of us, or at-least
sense (concentrate more on) only close by stimuli. We need to be rest assured that evolution and its endless cycle of
trials and errors will do the needful. Surely, policy needs to be formulated when electronic device usage is harmful
to someone or their surroundings. But by forcing someone to do or not to do something when no clear negative
consequence can be sensed, we are trying to intervene in the ways of evolution or with billions of years of wisdom
with our near sighted compassion (End-note 13).
8 Sensing Unseen Quirks called Quarks
We next pose the question: “How different could everything in this world be?”, if everything is made of the same
raw material, atoms, and just by creating different combinations of it. To create any universe similar to the one we
physically dwell in, the only building block we need is an atom. With a certain level of understanding that overlooks
other fundamental particles: electrons, quarks and whatnots (Harari 1979; Hooft 1996; Pohl, ... & Giesen 2010).
Given this similarity in our fundamental constitution and the marvelous differences we see both within our behavior
and around us, we need to marvel at the amazing diversity that nature, or whoever or whatever, has created using
just different combinations of the same basic building blocks. Life would be quite mundane without this variation.
Variety is not just the spice of life, variety is life.
All information in the vastness of the universe, can be represented using just two symbols 0 and 1. This includes
knowledge and wisdom, without getting into the specifics of the corresponding definitions and assumptions, or
D&A, regarding how they might differ (Kashyap 2017). Shannon (1956) showed that two symbols were sufficient
to duplicate a Turing Machine, the model for a general computer so long as enough states were used or vice versa
(Turing 1937; Woods & Neary 2009; End-note 15). The universes that we are creating, the so called virtual worlds
using computers and related technologies are built with just two basic components, zero and one, will someday
perhaps rival our own universe in complexity (Castronova 2008; Wolf 2014). And hence these virtual worlds are a
complication compared to our physical world until we sense that zero and one might be similar or even identical in
some sense.
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As we attempt to probe into the minutest depths of the world around us and to create artificial worlds that
might surpass our so called real world, Mother Nature might take a cue and benevolently gift us new ways of
perception to succeed in those efforts. If we really want something to happen, rest assured, evolution will develop
new senses to make it a reality, sooner or later.
9 A Sensible Measure: The Involvement Quotient (IQ)
With billions and billions of years of training or preparation (a.k.a, evolution), any individual or organism
is highly likely to excel at whatever it is supposed to do. Our current desire, almost an obsession, to measure
everything including our intelligence would be better served if we realize that there is intelligence (even though in
many cases it cannot be easily sensed) in everyone and everything that has undergone countless trials, errors and
improvements. If every creature is capable of intelligence perhaps what differentiates individuals in tests is how
involved they are in whatever they are doing. If someone is not fully engaged in whatever they are doing their
intelligence, which has helped them successfully navigate numerous dangers, has not had a chance to be utilized
fully. Hence any measure of IQ (Intelligence Quotient) is bound to be erroneous.
Also, if our body weights can change often, (and even our heights, but more gradually, perhaps?), our IQ,
must be changing even more frequently. This is because our current measure of IQ depends on the brain, which is
changing itself much more often than our weights (Doidge 2007). Hence, we must have very different IQ levels at
different times. And if we can lose or gain weight, can we not easily do the same with our IQ levels as well? Weinberg
(1989); Bartholomew (2004) describe the status of controversies regarding the definition of intelligence, whether
intelligence exists and, if it does, whether it can be measured, and the relative roles of genes versus environments
in the development of individual differences in intelligence.
The above discussion suggests that we are better of first testing how involved a person is in whatever they are
doing. Checking this would mean gauging how well the sense organs are engaged in any task being attempted and
what is the level of consciousness within the individual to the environment in which all this is happening. The
series of tests for the sense organs, that our paper brings up, to distinguish similarities can serve as the foundation
to assess the level of awareness towards the surroundings. We term this the Involvement Quotient (also, IQ).
10 Stepping Forward Sensibly
Our findings highlight that it is extremely hard to measure the actual level of intelligence within any organism.
Perhaps, with our present perception of intelligence and prevailing tools to enhance our senses, we can never fully
do this. The next best thing we can do is gauge the level of involvement or check how engaged the individual is with
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the surroundings and how much of their sense faculties are being utilized. Clearly, this suggests that we need to
seriously rethink the current approach to measuring intelligence (IQ: Intelligence Quotient) and either completely
substitute it or at-least complement those efforts with assessing involvement (IQ: Involvement Quotient). The other
disclosure regarding the difficulty most of us seem to encounter while spotting similarities suggests that a valid path
ahead would involve developing this attribute through training programs aimed at enhancing the engagement of
our senses. Such training will facilitate better perception of alikeness. That these discoveries have numerous policy
implications for education, workforce training and for the design of a society with greater well-being is a sensible
summary of this discussion.
11 End-notes (Some Sleeping Aids)
1. A sense is a physiological capacity of organisms that provides data for perception. Senses of Living Organisms,
Wikipedia Link
2. Squirreled away in the archives of London’s Royal Society is a manuscript containing the truth, or perhaps the
closest to one, about the apple. It is the manuscript for what would become a biography of Newton entitled
Memoirs of Sir Isaac Newton’s Life written by William Stukeley, an archaeologist and one of Newton’s first
biographers, and published in 1752 (Stukeley 1936). Newton told the apple story to Stukeley, who relayed it
as such: “After dinner, the weather being warm, we went into the garden and drank tea, under the shade of
some apple trees. . . he told me, he was just in the same situation, as when formerly, the notion of gravitation
came into his mind. It was occasion’d by the fall of an apple, as he sat in contemplative mood. Why should
that apple always descend perpendicularly to the ground, thought he to himself. . . ”. Newton Gravity Apple,
Link
3. The age of Earth is estimated to be 4.54 ± 0.05 billion years (4.54 × 109 years ± 1%). Age of Earth, Wikipedia
Link
4. The age of the universe is the time elapsed since the Big Bang of around 13.8 billion years. Age of The
Universe, Wikipedia Link
5. Spot the difference is a type of puzzle where players must find a set number of differences between two
otherwise similar images. Spot the Difference, Wikipedia Link
6. The term Down Under is a colloquialism which is variously construed to refer to Australia and New Zealand.
Australia or Down Under, Wikipedia Link
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7. Yoga is a group of physical, mental, and spiritual practices which originated in ancient India. Yoga, Wikipedia
Link
8. Therapeutic effect refers to the response(s) after a treatment of any kind, the results of which are judged to
be useful or favorable. Therapeutic Effect, Wikipedia Link
9. Mathematics (from Greek máthēma, "knowledge, study, learning") is the use of patterns to formulate new
conjectures. Mathematicians resolve the truth or falsity of such by mathematical proof. When mathematical
structures are good models of real phenomena, then mathematical reasoning can provide insight or predictions
about nature. Mathematics, Wikipedia Link
10. Deoxyribonucleic acid (DNA) is a molecule composed of two chains (made of nucleotides) that coil around each
other to form a double helix carrying the genetic instructions used in the growth, development, functioning
and reproduction of all known living organisms and many viruses. DNA, Wikipedia Link
11. Evolution is change in the heritable characteristics of biological populations over successive generations. These
characteristics are the expressions of genes that are passed on from parent to offspring during reproduction.
Evolution, Wikipedia Link
12. A higher quality video which clearly shows the dispersion of the fish is available upon request. The YouTube
version of this video is 10 times smaller in size than the original video. This also shows that a lot of sense is
lost in translation, storage and transmission. Sensible Dispersion, Video Link
13. One reason, why such unwanted outcomes creep up is because we live in a world that requires around 2000
IQ points to consistently make correct decisions; but the smartest of us has only a fraction of that: (Ismail
2014; Kashyap 2021c; End-note 14). Hence, we need to rise above the urge to ridicule the seemingly obvious
blunders of others because, without those marvelous mistakes, the path ahead will not become clearer for us.
14. Nassim Taleb and Daniel Kahneman discuss Trial and Error / IQ Points, among other things, at the New
York Public Library on Feb 5, 2013. As Taleb explains, “... it is trial with small errors that leads to progress
...”. That being said, if there are big errors that might incapacitate the person trying the trial from further
trials; as long as someone else has observed the attempts with huge errors, the rest of society benefits from it;
assuming, of course, that the big blow up has left a non-trivial portion of society intact, or at-least not too
shaken up. This concept is also an illustration of learning from the lessons history holds for us. (Ismail 2014)
mentions the following quote from Taleb, “Knowledge gives you a little bit of an edge, but tinkering (trial
and error) is the equivalent of 1,000 IQ points. It is tinkering that allowed the industrial revolution”. This
means that to match trial and error we need 1000 IQ points. But trial and error could still give the wrong
13
outcomes. So in (End-note 13) we make the assumption that we need 2000 IQ points to consistently make
the right decisions.
15. A Turing machine is a mathematical model of computation that defines an abstract machine, which manipu-
lates symbols on a strip of tape according to a table of rules. Turing Machine, Wikipedia Link
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13 Appendix: Details of Experiments
13.1 Experiment Setup and Summary
1. The group sizes ranged from 25 to 60. We are performing more group experiments and also trying this on
individuals after collecting information for a set of control questions (Appendix 13.2). For all the group
experiments, all human and animal subjects were engaged in their natural environment, hence the only
indication given that this was an experiment was in mentioning that this could be a topic of a research paper.
Individual testing will explicitly make clear that this is an experiment and specific protocols for human and
animal testing will be followed. If necessary, participant signature and email address or phone number will
be collected as indication of their consent to voluntarily participate in this experiment. We also record the
date, time, city and country regarding the conduct of the individual test. The data collection from the
individual experiments will be subjected to numerous quantitative analysis techniques. The objective of the
analysis would be establish the factors that indicate a higher degree of involvement of the individual with the
surroundings and the activities they are performing. This will allow us to develop programs at all levels of
education to ensure individuals can perform at the peak of their abilities.
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2. Picture one in the flowchart in Figure 1 refers to Figure 2. Picture two in the flowchart in Figure 1 refers to
Figure 3.
3. The response time to spot the snake varies from a couple of seconds to almost many minutes. When this
experiment was conducted in groups and once someone has seen the snake and mentions it, some other
members say that they see it too. If they are then questioned, where is the snake? They point to a wrong
location in the picture. This tells us how we sometimes make decisions based on what we see others doing or
saying, which we believe is correct, even though it has not come to us experientially or something that has
resonated with our senses, perception and understanding. This effect can be broadly identified as having some
overlaps with the many studies conducted under the label: Peer Pressure (Eisenberg 1979; Brown, Clasen &
Eicher 1986; Bommer, Gratto, Gravander & Tuttle 1987; Venkatesh, Morris & Ackerman 2000; Gardner &
Steinberg 2005).
4. A small minority of the participants see the bird in the wildlife picture within 5 seconds.
5. We use the definition of Wildlife Photography found at this link: Definition of Wildlife Photopgraphy, Link
(also see, Podduwage & Ratnayake 2020; Wildlife Photography, Wikipedia Link). The Photographic Society of
America (PSA) which represents 6500 members and 470 camera clubs, the Fédération Internationale de l’Art
Photographique (FIAP) which represents more than 85 national associations and The Royal Photographic
Society (RPS) with over 11,000 UK and international members will all use the same definition for nature and
wildlife categories for their respective competitions and exhibitions. The new definition will come in to effect
from 1 January 2015.
13.2 Participant Control Questionnaire
It is optional for the participants to provide answers to these control questions (partial list).
1. How old are you?
2. Do you identify with any gender?
3. How many characters are there in your name?
4. What is your nationality?
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5. What is your education level?
6. Are you currently working full time?
7. Are you currently working part time?
8. If yes to 6 or 7, what is the nature of your work?
9. Are you currently studying full time?
10. Are you currently studying part time?
11. If yes to 9 or 10, what are you studying?
12. How many languages do you speak?
13. How many languages can you read and write?
14. What is your mother tongue?
15. Which language are you most comfortable speaking?
16. Which language are you most comfortable reading and writing?
17. Which sports do you play?
18. How many times a week?
19. How long do you play each time in hours?
20. Do you go to the gym?
21. How many times a week?
22. How long do you go to the gym each time in hours?
23. How many countries have you traveled to?
24. How many hours of sleep do you get on average?
25. How many hours of sleep did you get yesterday?
26. Please provide any Exam Score [International English Language Testing System (IELTS), Graduate Manage-
ment Admission Test (GMAT), Test of English for International Communication (TOEIC), Test of English
as a Foreign Language (TOEFL), Other].
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(a) Exam and Score are noted down.
27. Have you taken any course in mathematics or the latest math course you took?
28. If yes to 27, Was this during high school, undergraduate or graduate level?
29. If yes to 27, What was your grade in that mathematics course?
30. If yes to 27, What was the maximum possible grade for that math course?
31. If yes to 27, What was your overall GPA (Grade Point Average) for the program the above course was part
of? If not completed, latest GPA.
32. If yes to 27, What is the maximum GPA possible for the program the above course was part of?
33. What was your major at the last institution or school you attended? Or, What is your major at the present in-
stitution or school you are attending?2
34. What was the name of the last university or school you attended? Or, What is the name of the present
university or school you are attending?
35. How many hours do you spend on your phone everyday?
36. How many hours do you spend on your computer everyday?
37. How many hours of television do you watch everyday?
38. How many hours do you read a regular printed book everyday?
39. Do you have color blindness?
40. Do you wear contact lens or glasses?
41. If yes to 40, What is the reason for wearing glasses or contact lens?
42. Have you had corrective eye surgery?
43. Do you have any other eye sight defects?
44. Have you ever been operated under the use of general anesthesia?
45. Do you like mathematics?
2Despite the similarity between this question and question 11, we wish to highlight that the answers could be different? There could
be a difference between what we are studying and our majors! Also, for someone currently studying, the answer to this question could
be the institution attended before attending this present one.
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46. What time of the day do you feel most energetic usually? (Morning, Afternoon, Evening or Night)
14 Figures
Figure 1: Flow Chart of Experiments
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Figure 2: See and Sense The Snake
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log12 2x + y
log200 x + 2
log143 x− y + z
log0.3 y − 1
log1.5 y − x
(b) Relatively Easy
Figure 4: Match The Following: Two Examples
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Figure 5: Sleeping Like A Koala
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Figure 6: Recipe for a Remarkable Life
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